Objectives To determine whether over the counter cough medicines are effective for acute cough in adults. Design Systematic review of randomised controlled trials. Data sources Search of the Cochrane Acute Respiratory Infections Group specialised register, Cochrane Controlled Trials Register, Medline, Embase, and the UK Department of Health National Research Register in all languages. Included studies All randomised controlled trials that compared oral over the counter cough preparations with placebo in adults with acute cough due to upper respiratory tract infection in ambulatory settings and that had cough symptoms as an outcome. Results 15 trials involving 2166 participants met all the inclusion criteria. Antihistamines seemed to be no better than placebo. There was conflicting evidence on the effectiveness of antitussives, expectorants, antihistamine-decongestant combinations, and other drug combinations compared with placebo. Conclusion Over the counter cough medicines for acute cough cannot be recommended because there is no good evidence for their effectiveness. Even when trials had significant results, the effect sizes were small and of doubtful clinical relevance. Because of the small number of trials in each category, the results have to be interpreted cautiously.
Introduction
General practitioners and other health professionals are encouraged to recommend over the counter cough medicines as a first line treatment for acute cough, 1 but evidence regarding their effectiveness is inconclusive. The NHS direct healthcare guide also recommends simple cough medicines for dry cough. 2 Acute cough is a common symptom. In 1991-2, there were over 4000 consultations per 10 000 patient years in general practice for acute respiratory infections. 3 Cough medicines are widely available to the public without medical prescription in most countries, and retail sales rose by 3.0% to £94m between 1998 and 1999 in the United Kingdom. 4 However, many studies of cough preparations have involved patients from different populations and included participants with chronic cough due to underlying disease or were carried out on healthy volunteers in whom cough had been induced artificially through chemical irritants. [5] [6] [7] [8] Previous systematic reviews have either focused on children or were limited to trials retrieved from Medline. [9] [10] [11] We conducted this systematic review to determine whether over the counter cough medicines are effective for acute cough due to upper respiratory tract infections in adults. This review is based on a Cochrane systematic review of over the counter treatments in adults and children. 12 
Methods

Searching
We searched the Cochrane Acute Respiratory Infections Group specialised register (database of studies of acute respiratory infections based on regular database searches, personal contributions from Cochrane review group members, and hand searching of journals), the Cochrane Controlled Trials Register (issue 2, 2000, which includes randomised controlled trials published in Medline and Embase up to 1998), Medline (January 1998 to December 1999), Embase (January 1998 to December 1999), the UK Department of Health National Research Register (December 2000), personal collections of references, and reference lists of all retrieved articles for original randomised controlled trials (box). We wrote to study authors, the Proprietary Association of Great Britain, and pharmaceutical companies for information on unpublished studies. We considered studies in all languages regardless of publication status.
Study selection and validity assessment
We selected studies for review if (a) the participants were adults (aged 16 years or older) with acute cough (less than three weeks' duration) due to upper respiratory tract infection (presumed to be viral in origin with no auscultatory chest signs or signs on chest radiography) in an ambulatory setting; (b) the interventions were over the counter cough preparations; (c) a reported outcome was cough (frequency or duration assessed with any assessment tool); and (d) studies were randomised controlled trials with a contemporaneous control group receiving placebo or no intervention. We excluded studies if participants had chronic cough (more than three weeks' duration or due to a chronic underlying disease such as asthma, tuberculosis, or bronchial malignancy); cough was arti-ficially induced in healthy volunteers; or they used non-conventional (herbal or homoeopathic) or nonoral preparations.
Both authors assessed relevant citations independently and applied the selection criteria with the help of an in/out/pending sheet, which was filled out in duplicate. We resolved differences in opinion at any stage of the review by discussion. A study had to meet all our inclusion criteria to be included. We also extracted data and assessed the quality of studies independently. If necessary, we contacted study authors for additional information and data. For studies written in languages other than English or German we obtained translations of abstracts or papers. We did not mask studies with regard to trial authors or journals. We listed data on potential sources of bias such as randomisation, blinding, and follow up in a table (table 1) instead of applying a quality score. Drugs were divided into six categories according to their mode of action (table 2) .
Results
After evaluating 328 citations and abstracts from all sources, we included 15 trials involving 2166 participants (figure). [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] Table 3 shows the main characteristics of the included randomised controlled trials. The number of studies for each type of drug was small, ranging from one to five. Outcomes included frequency and severity of cough and were measured in many different waysfor example, self report, physician assessment, cough sound pressure levels, and tape recordings. Ten studies reported data on adverse effects.
The methodological quality of included studies in terms of randomisation, blinding, and reports of losses to follow up was variable and generally not high (table 1). Four of the 15 studies reported the randomisation process, which was adequate in three trials. Only two studies reported blinding of outcome assessors. It was unclear for three trials whether participants or treatment providers were blinded. Loss to follow up was well documented in 12 studies, with differential loss to follow up in both treatment arms reported in four studies. One trial reported a power calculation, and only one study fulfilled all the quality criteria. Many trials were too small to detect clinically important differences.
Quantitative data synthesis
We could not pool the results because there was clear clinical heterogeneity between trials in terms of participants, interventions, and outcome measurements. Furthermore, the number of trials in each category was small and the amount of quantitative data available limited.
Antitussives
Five trials tested antitussives versus placebo (table 3) . Two studies tested codeine and found it no more effective than placebo. One of two studies of dextromethorphan favoured active treatment over placebo (differences in mean changes of cough counts 19% to 36% in three substudies, P < 0.05), whereas the other found no significant effect. Moguisteine (one trial) led to mean differences in cough scores of about 0.5 in groups with severe cough on days 2 and 3 (P < 0.05), but there were no differences between groups at final follow up. Only two trials reported adverse effects. 17 20 Nausea, vomiting, and abdominal pain were more common in participants treated with moguisteine than placebo (22% v 8%), 17 and in one trial participants did not report any adverse effects from dextromethorphan. 20 
Expectorants
Participants in one study found guaifenesin more helpful than placebo (75% v 31%, P < 0.01). 21 However, a second trial found no significant differences between the groups (table 3) . 22 Guaifenesin led to a low Search strategy cough cough*:ME (#1 or #2) antitussive-agents*:ME expectorants*:ME cholinergic-antagonists*:ME drug-combinations*:ME prescriptions-non-drug*:ME Evaluation of trials for inclusion in review
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incidence of nausea and urticaria in the active treatment group in one trial 21 ; the other did not report on adverse effects.
22
Mucolytics
In the only study of mucolytics, frequent cough was less prevalent in the Bisolvon linctus group than the placebo group (8.6% v 15.2%, P < 0.02). 23 This study did not report on adverse effects.
Antihistamine-decongestant combinations
One of the two trials of antihistamine-decongestant combinations showed a lower mean severity cough score in the active treatment group on days 3-5 (1.4 in active group v 2.0 in placebo group, P < 0.05). 24 The other trial found no significant differences between the two treatments (table 3) . 25 Antihistamine-decongestant combinations seemed to have a slightly higher incidence of adverse effects than placebo. These included dry mouth, dizziness, headache, and insomnia.
Other drug combinations
We included three studies of medicines containing fixed drug combinations (table 3) . [26] [27] [28] These studies were very heterogeneous and used different drug preparations, limiting their comparability. In a study of EM-Vier, more participants in the treatment group improved within the first three days than in the placebo group (26/58 v 15/55, P = 0.05). 26 In a crossover trial of Vicks Medinite syrup, 58% of participants rated active treatment good or better in relieving cough symptoms compared with 32% for placebo. 27 Dextromethorphan plus salbutamol was better than placebo or dextromethorphan alone in relieving cough at night but there were no significant differences for cough Primary care symptoms during the day. 28 Adverse effects for all preparations were rare and usually mild.
Antihistamines
Based on two trials, terfenadine was no more effective than placebo in relieving cough symptoms (table 3) . 29 30 The incidence of adverse effects, which included excess fatigue and headache, was low with no significant differences between the groups.
Discussion
We found only a small number of randomised controlled trials investigating each category of cough medicine, so evidence on effectiveness is limited. In nine out of 15 trials, active treatment was no better than placebo. The positive results in the other six studies were of questionable clinical relevance. Most over the counter cough preparations were generally well tolerated and did not lead to serious adverse effects.
Study limitations and potential sources of bias
The included studies varied with respect to settings, populations, interventions (drugs, doses, and frequency), and outcome measures, which makes comparison difficult. Our results should therefore be interpreted with caution. Potential sources of bias such as randomisation procedure, blinding of outcome assessment, and losses to follow up were inadequately reported in several studies, suggesting poor methodological quality. The effect sizes of active treatment over placebo were often reported as differences between cough scores, which are difficult to interpret in a clini- cally meaningful way. Several studies were supported by the pharmaceutical industry, and others did not report their sources of funding or conflicts of interest. We tried to obtain information on unpublished studies from study authors and pharmaceutical companies but obtained a limited response. If studies with negative results were less likely to be submitted for publication, this could have led to publication bias.
Implications
It remains unclear whether over the counter cough preparations are helpful in acute cough. We therefore cannot yet recommend these medicines as first line treatment for cough associated with upper respiratory tract infection. The NHS encourages self treatment for acute self limiting illnesses, and the use of over the counter cough preparations as a home remedy. 2 Although these medicines are generally well tolerated, their purchase could lead to unnecessary expense for the healthcare consumer. The advice to use over the counter cough medicines should therefore be restricted until more evidence becomes available on their effectiveness. Future studies should use outcome measures that can be easily assessed in a primary care setting and that produce clinically meaningful results, such as patient satisfaction, disturbance at night, side effects, or time to return to normal daily activities.
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What is already know on this topic
The NHS encourages self treatment of acute self limiting illnesses
Over the counter cough medicines are commonly used as first line treatment for acute cough
What this study adds
There is little evidence for or against the effectiveness of over the counter cough medicines
Although cough medicines are generally well tolerated, they may be an unnecessary expense
Recommendation of over the counter cough medicines to patients is not justified by current evidence
